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kteinkraus 



System To Improve Display Efficiency Based on Recycling Local Heat 

Source 

Field of Invention 

[0001] The field of invention relates generally to display back lighting 
systems; and, more specifically, to an improved display efficiency based on 
recycling local heat source. 

Background 

[0002] Current digital displays employ an optically transmissive surface 
with a backlight that passes white light through a series of electronically 
controlled red, green, blue (RGB) optical filters. Image brightness is controlled 
by the backlight brightness setting and the RGB filter settings. Backlight 
brightness in turn is controlled by the electrical power applied by the associated 
backlight power module, as well as by the transmission efficiency of the actual 
backlight device. 

[0003] Portable applications such as notebook computers often prefer to 
minimize the power drain from their local battery source. Digital displays often 
consume 25-50% of the total average system application power consumption, 
with the backlight representing a major percentage of the total display power. 

[0004] Common digital displays often employ a cold-cathode fluorescent 
lamp (CCFL) as the primary backlight source. CCFL light output is a function of 
the input power applied to it, as well as the lamp operating temperature. Higher 
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light output levels often result in a form of self-heating that helps reduce the 
amount of electrical power necessary per unit of luminance. Conversely, 
applications which run at the lower range of available lamp luminance may 
require a larger amount of electrical input power to achieve a given level of 
luminance. 
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Figures 

[0005] One or more embodiments are illustrated by way of example, and not 
limitation, in the Figures of the accompanying drawings, in which 
[0006] Figure 1 illustrates a system to transfer and apply heat from a 
heat generating component within the system to a lamp of a display, according 
to one embodiment; 

[0007] Figure 2 illustrates a system to transfer and apply heat from a 
heat generating component within the system to a lamp of a display, according 
to an alternative embodiment; 

[0008] Figure 3 illustrates a system to transfer and apply heat from a 
heat generating component within the system to a lamp of a display, according 
to another alternative embodiment; and 

[0009] Figure 4 illustrates a system to transfer and apply heat from a 
heat generating component within the system to a lamp of a display, according 
to yet another alternative embodiment. 
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Detailed Description 

[0010] A system to improve display efficiency based on recycling a local 
heat source is described. In one embodiment, the system includes a display 
and a lamp to illuminate the display. Heat from a heat generating component 
within the system is transferred to the lamp. In one embodiment, the lamp is a 
cold cathode fluorescent lamp (CCFL). The heat can be transferred to the 
lamp via conduction, convection, or radiated. 

[0011] In the following description, numerous specific details are set 
forth. However, it is understood that embodiments may be practiced without 
these specific details. In other instances, well-known circuits, structures and 
techniques have not been shown in detail in order not to obscure the 
understanding of this description. 

[0012] Reference throughout this specification to "one embodiment" or 
"an embodiment" indicate that a particular feature, structure, or characteristic 
described in connection with the embodiment is included in at least one 
embodiment. Thus, the appearances of the phrases "in one embodiment" or "in 
an embodiment" in various places throughout this specification are not 
necessarily all referring to the same embodiment. Furthermore, the particular 
features, structures, or characteristics may be combined in any suitable manner 
in one or more embodiments. In addition, as described herein, a trusted 
platform, components, units, or subunits thereof, are interchangeably 
referenced as a protected or secured. 
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[0013] Figure 1 illustrates one embodiment of a system 100 to transfer 
and apply heat from a heat generating component 102 within the system to a 
lamp 104 of a display 106. In one embodiment, the system 100 is a mobile 
computer, such as a notebook, laptop, tablet PC, or a Personal digital assistant 
(PDA). The techniques described herein may also be used in a desktop 
system. As show in Figure 1, the display, as shown in the lid of the system, 
includes a lamp 104 as the backlight source. In one embodiment, the lamp is a 
CCFL. In alternative embodiments, other lamps may be used. 

[0014] As described above, CCFL light output is a function of the input 
power applied to the lamp, as well as the lamp operating temperature. Higher 
light output levels often result in a form of self-heating that helps reduce the 
amount of electrical power necessary per unit of luminance. Conversely, 
applications which run at the lower range of available lamp luminance may 
require a larger amount of electrical input power to achieve a given level of 
luminance. 

[0015] The system 100 of Figure 1 also includes one or more heat 
generating components. The heat generating components may include, by 
way of example, a processor, a chipset, a graphics unit, a memory controller, a 
memory unit, and other circuitry that produces heat as a result of operation. In 
Figure 1 , the heat generating component 102 is shown in the base of the 
system 100. In alternative embodiments, the heat generating component(s) 
could be included in the lid of the system 100. 
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[0016] As further shown in Figure 1 , the system 100 includes a heat 
transfer unit 1 1 0 thermally coupled to the heat generating component 1 02. In 
one embodiment, the heat transfer unit 1 10 is coupled to a heat block 112 that 
is placed in surface contact with the heat generating component 102. The heat 
block 112 absorbs heat produced by the heat generating component 102. The 
heat in the heat block 1 12 is then transferred to the heat transfer unit 110. 

[0017] In the embodiment shown in Figure 1, the heat transfer unit 1 10 is 
a heat pipe device. The heat pipe transfers heat from one location 1 10a to a 
second location 1 1 0b. One embodiment of the heat pipe includes working fluid 
(water or other liquid) which vaporizes at the heat source end 1 10a, which in 
Figure 1 is adjacent the heat generating component 102. The working fluid 
then travels through a hollow interior core, or wick, of the heat pipe, and 
condenses at a heat sink end 110b, which in Figure 1 is at the hinge 114. The 
condensed liquid is then returned to the heat source end 1 10a by the capillary 
forces arising from the wick structure. 

[0018] The heat pipe 1 10 of Figure 1 transfers the heat from the heat 
generating component 102 to lamp 104 of the display 106. In one embodiment, 
the heat pipe 1 1 0 is thermally coupled to a bottom half of a hinge 1 1 4 
interconnecting the lid and base of the system. The hinge conducts the heat to 
a second heat pipe 1 16 in the lid, thermally coupled to a top half of the hinge 
114. In one embodiment, the second heat pipe 116 may be a flat heat pipe, 
given a preference to maintain a thin profile in the lid of a mobile system. 

[0019] The second heat pipe 116 transfers and applies the heat to the 
lamp 104 of the display. In one embodiment, as shown in Figure 1 , the second 



7 



42P17125 



heat pipe is thermally coupled to a first end 1 18 of the lamp 104, to transfer and 
apply the heat to the lamp of the display. Alternatively, as shown in Figure 2, 
the heat pipe 1 10, 1 16 may transfer and apply the heat to both ends 1 18 and 
120 of the lamp 104. 

[0020] As a result of transferring the heat from the heat generating 
component 102 to the lamp 104 of the display, a thermal boost to the lamp may 
be provided to raise the light production from the lamp at a given level of 
electrical input power. By controlling the amount of applied heat, the lamp 
electrical input power may reduced by an associated amount, thereby 
potentially conserving the system's 100 battery power consumption and 
expanding the battery operating time. 

[0021] In alternative embodiments, alternative techniques may be used 
to transfer heat to the lamp. For example as shown in Figure 3, rather than 
having the heat pipe in thermal contact with the lamp, a heat exchanger 122 
(such as a fan or synthetic jet) may generate air movement across an end of 
the heat pipe, and have the heated air flow against the lamp. 

[0022] In yet another alternative embodiment, as shown in Figure 4, the 
heat may be transferred via the use of convection. A fan or synthetic jet unit 
124 may generate air movement across the heat generating component 102. 
The air which has been heated as a result of moving across the heat 
component, may be funneled into a funnel 126 and transferred to the lid and 
released in the direction of the lamp 104. The heated air may be applied to one 
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end of the lamp, both ends of the lamp, or released in the direction of other 
sections of the lamp. 

[0023] In yet another alternative embodiment, a unit (not shown) is 
provided to control level of electrical input power provided to the lamp. In one 
embodiment, the unit includes a temperature sensor in the locality of the heat 
transfer unit's thermal transfer to the lamp to determine the level of heat being 
transferred to the lamp. Based on the a desired level of brightness to be 
generated by the lamp (which may be user or application determined), the unit 
may use the temperature reading to signal a power module to adjust the level 
of electrical input power to the lamp. Alternatively, the unit may control the 
level of heat applied to the lamp based on a measurement of the electrical input 
power provided to the lamp to maintain a desired level of brightness generated 
by the lamp. 

[0024] In the foregoing specification, the invention has been described 
with reference to specific exemplary embodiments thereof. It will, however, be 
evident that various modifications and changes may be made thereto without 
departing from the broader spirit and scope of the invention as set forth in the 
appended claims. For example, the system described may also be used in a 
desktop system. The specification and drawings are, accordingly, to be 
regarded in an illustrative rather than a restrictive sense. 
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